The use of oximetry in determining intestinal blood flow.
The intraoperative evaluation of intestinal ischemia and viability is often subjective and unreliable. The results of recent reports of pulse and surface oximetry have suggested that these techniques may be useful in assessing intestinal blood flow. In the current study, we evaluated and compared the ability of intestinal tissue oxygen saturation (as measured by pulse oximetry) and intestinal surface oxygen tension (as measured by surface oximetry) to determine the actual intestinal tissue blood flow (as measured with a radiolabeled microsphere technique). In five dogs, tissue oxygen saturation, surface oxygen tension and blood flow of the proximal and distal parts of the small intestine were measured under basal conditions. A clamp placed around the root of the superior mesenteric artery was then tightened to decrease the blood flow through this artery (as measured by an ultrasonic flow probe) by 50 percent and then by 75 percent, repeating all measurements after each reduction. The two consecutive reductions in superior mesenteric artery blood flow resulted in an average 54 and 76 percent reduction in tissue blood flow, respectively. As a result of these reductions in tissue blood flow, the average intestinal tissue oxygen saturation (percentage), as determined by pulse oximetry, decreased significantly from a basal value of 93 +/- 1 to 83 +/- 1 (p < 0.05) and then to 76 +/- 1 (p < 0.05) with the two progressive blood flow reductions. Intestinal surface oxygen tension decreased more steeply, from a basal value of 97 +/- 1 to 80 +/- 6 (p < 0.05) and then to 64 +/- 7 millimeters of mercury (p < 0.05) with the same two reductions in tissue blood flow. Both techniques were capable of estimating tissue blood flow, but pulse oximetry was quicker and simpler to use. We conclude that the pulse oximeter has the potential to be of value in the intraoperative assessment of intestinal blood flow.